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energy absorbed by a plate is evidently a function of the velocity of impact. Results 
obtained with plates of one class have indicated that limiting velocities may be repre- 
sented to advantage by means of the relation: V = (psd?/M cos 0) F(s/d,@) (V, limiting 
velocity, 6, angle of obliquity, s, plate thickness, d, projectile diameter, M, mass of 
projectile). F is a slowly varying coefficient expressing the ratio of normal momentum 
required to that for some definite set of values of s/d and @. P is a specific value of 
normal momentum per unit volume of button punched. A number of rounds fired at 
thin plate with large angles of obliquity were averaged by means of this expression. 
Results showed unexpected co-ordination with thick plate data for small angles, in 
view of the tendency of thin plate to bend and dish with oblique impact. 
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the isotope effect to the interpretation of band 
spectra—23,767 (A) 


direct-current generator— 


M.)—23,128, 





794 


Narayan, A. L. and D. Gunnayya. Absorption of 
potassium vapor at high temperatures—23,46 

Nathanson, J. B. Optical constants of Cs— 
23,305(A) 

Nelson, Roy A. Free convection of heat in liquids 
—23,94 

Nettleton, L. L. Effective radii of gas molecules— 
23,774(A) 
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soft x-ray region—23,35 

Rose, D.C. (see Lowe, Percy)—23,770(A) 

Ross, P. A. Crystal reflection and change of wave- 
length—23,290(A) 

X-ray spectrograph for scattered radiation 
—23,662(A) 

Ruark, Arthur E., F. L. Mohler, P. D. Foote and 
Roy L. Chenault. Critical potentials and spectra 
of arsenic, antimony and bismuth—23,770(A) 

Rudy, R. (see Worthing, A. G.)—23,767(A) 

Ryan, R. S. (see Harkins, William D.)—23, 308(A) 


Sabine, Paul E. Experiments with the pin-hole 
resonator—23,116(A) 

Sacia, C. F. Photo-mechanical analysis of vowel 
sounds—23,309(A) 

Sanford, Fernando. Simultaneous diurnal varia- 
tion of the electric potential of the earth and the 
air—23,665(A) 

Sawyer, R.A. New members in the series spectrum 
of trebly-ionized silicon—23,108(A) 





THE AMERICAN PHYSICAL SOCIETY 


Sawyer, R. A. and E. J. Martin. Vacuum spark 
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K-limits—23,291 (A) 

Waterman, A. T. Variation of thermionic emission 
with temperature—23,299(A) 

Electrical resistance and thermo-electric 
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Aberration of a ray of light in terms of relativity— 
23,773 (A43) 

Absorption of light (see Opacity of gases; Spectra) 
by alkali chlorides colored by x-rays—23,771(A37) 
by films of Pt, of infra-red—23,641 
by helium, of He radiation—23,769(A31) 

Active elements (see Metastable) 

Acoustic wave-filters 
attentuation and phase factors—23,520 
with liquid and solid media—23,116(A42) 
in series—23,115(A41) 
transmission curves—23,525 

Aerodynamics 
air flow through tubes—23,307 (A66) 
resistance of aircraft radiators—23,307(A67) 

Alpha rays 
scattering by nuclei; relativity theory—23,75 
tracks in air and A—23,308(A72) 

Ampere trough experiment; explanation—23, 

779(A65) 

Arc, electric 
theory, thermal ionization—23,775(A51) 

Arc, low-voltage 
abnormal (see oscillating) 
helium; critical striking frequency at 

23,108(A12) 
minimum operating potential—23,327 
oscillating arc—23,554(A12,13) 
mercury; characteristic—23,777(A57) 
oscillating arc—23,554(A12) 
mixtures with Hg; dissociation of Hz and N.— 
23,109(A17), 583 
oscillating (see He, Hg) 
explanation—23,769 (A30) 
oxygen; minimum potential, etc.—23,553(A11) 

Armor, penetration—23,786(A90) 

Atmosphere 
penetrating radiation, source—23,778(A62) 

Atmospheric electricity 
cyclic variation, world-wide—23,303(A52) 
potential of air; recording instrument—23, 

302(A51) 
diurnal variations—23,665(A11) 


4.8v.— 


Atomic forces 
in cubic crystals at O°K—23,488 
inside atoms; field—23,308(A71) 
Atomic radiation (see Radiation) 
Atomic structure 
alkali metals, models—23,552(A8) 
helium, metastable—23,108(A12) 
hydrogen; stationary states under action of 
crossed electric and magnetic fields; theory 
—23,308(A69) 
levels (see Potentials, radiation) 
x-ray and optical, correlation—23,765(A15) 
x-ray, soft—23,765(A17) 
L-levels for Al, Mg, Na—23,1 
M-levels for Ca—23,1 
N-levels for Ta, W, Os, Ir, Pt, Au—23,575; for 
W—23,551(A2) 
O-levels for Ta, W, Os, Ir, Pt, Au—23,575; for 
W—23,551(A2) 
radii, packing; periodic relationship—23,106(A6), 
318 
stability (see Alpha rays, tracks) 
theory, Bohr 
evidence from compressibility of alkali halides 
—23,488 
quantum assignments—23,308(A71), 705(A15, 
16) 
quantum defect 
765(A16) 
screening constants—23,1, 308(A71) 
x-ray lines of W not agreeing with theory— 
23,105(A1) 
Audition 
dynamics of inner ear—23,266, 427 
loudness of complex tones; variation with energies 
of components—23,309(A73) 
masking of one pure tone by another—23,266 
pitch of musical notes; apparent—23,117(A47) 
effect of eliminating certain frequencies— 
23,427 
sensitivity, intensity—23,310(A76) 
sensitivity, pitch; binaural vs. 
23,117(A46) 


and atomic numbers—23, 


monaural— 
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Auto-transformer, method of testing—23,617 


Balance, manometric, of great sensitivity—23,209 
Ballistics 
armor penetration—23,786(A90) 
Beta rays 
scattering by nuclei; relativity theory—23,75 
secondary (see Gamma rays) 
Bohr theory (see Atomic structure, 
Spectra) 
Book reviews and notices 
Aitken, John; Collected Scientific Papers—23,549 
Born; Atomtheorie des festen Zustandes—23,547 
Fleming; Waves and Ripples—23,548 
Hevesy and Paneth; Radioaktivitat—23,548 
Jeans; Radiation and Quantum theory—23,546 
Kennelly; Electrical Vibration Instruments— 
23,549 
Kramers and Holst; Atom and the Bohr Theory 
of its Structure—23,547 
Landolt-Bérnstein; Physikalisch-Chemische Ta- 
bellen (Sth)—23,549 
Poincaré; Mechanique Nouvelle—23,546 
Webster, Farwell and Drew; General Physics for 
Colleges—23,661 
Canal rays 
ionization by slow Hg rays, 25 to 240 v.—23, 
111(A23) 
Capacity 
electrolytic, of Pt-Rhodamine B-Pt cell—23,617 
measurement; alternating current bridge—23, 
780(A68) 
Cataphoretic mobility 
oil drops in water and electrolytes—23,396 
Cathode rays (see Electrons) 
deflection by alternating field externally applied— 
23,777(A59) 
Cathodo-luminescence (see Luminescence) 
Cell 
Pt-Rhodamine B-Pt; capacity and resistance 
—23,617 
standard; construction—23,113(A33) 
Colloidal solutions 
ion in alcohol; magnetic rotation—23,115(A38) 
surface tension—23,556(A21) 
Color in deep-sea corals and plants; relation to 
color of light transmitted to them—23,744 
Color of lakes and seas 
spectrophotometric observations, etc.—23,744 
Coloration (see X-rays) 
Comet’s tail (see Spectra) 


Radiation, 
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Compressibility 
alkali halides, eleven, to 12,000 atm.—23,488 
quartz, high pressures—23,786(A89) 
Condensers (see Power factor) 
Convection of heat (see Heat) 
Corona discharge 
current-voltage relation—23,598 
ions; mobility—23,112(A26) 
Corrections 
Eglin, James M.; Viscosity and Slip of CO, 
(22,161, 1923)—23,286 
Hulburt, E. O.; Rotatory Dispersion in Absorbing 
Media (22,180, 1923)—23,286 
Jauncey, G. E. M.; Scattering of X-rays by 
Crystals (20,405, 1922)—23,286 
Crystals (see Dielectric, Optical) 
energy of dissociation, cubic crystals—23,488 
forces in cubic crystals at O°K—23,488 
orientation; electro-deposited—23,764(A12) 
apparatus for single crystals—23,764(A13) 
Crystal structure, density and dimensions 
alloys, Cu-Mn—23,552(A7) 
determination; graphical utilization of rotation 
spectra—23,663(A4) 
metals; Al, Ni, Fe, Cu, Ag, Mo, Pt, Au, Pb, Bi, 
W—23,292(A15) 
oxides of 4th group, Ti, Sn, Ce, Pb, Th, Si— 
23,763(Al1) 
temperature variation of pattern for Li—23, 
555(A17) 
Crystallography 
use of reflected 
110(A21) 
Delta rays 
due to slow Hg canal rays—23,11(A23) 
Density, crystal (see Crystal structure) 
Dielectric properties (see Electrostriction, Power 
factor) 
emulsions of 
(A20) 
flames, salted, for high frequencies—23,189 
gases 
air, COs,, Oz, Hae, N.— 23,345 
Debye equation, test—23,781(A72) 
hydrogen chloride and HBr—23,781(A72) 
measurement—23,781(A71) 
Rochelle salt crystals, fatigue—23,114(A34) 
Diffraction (see Optical diffraction) 
Diffusion of gases 
helium through glasses—23,557(A22 
Diffusion of light 
through sea water—23,744 


light for observations—23, 


spheroids—23,556 


homogeneous 
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Discharge through gases (see Arc, Corona discharge, 
Spark) 
energy to maintain discharge; discussion—23, 
775(AS53) 
force between electrodes—23,296(A30) 
neon tube; current-voltage study—23,776(A54) 
comparison with theory—23,776(A55) 
mercury vapor; anode drop and positive column 
—23,109(A18) 
striations; explanation—23,776(A56) 
spark from points; early stages—23,775(A52) 
Dispersion (see Optical dispersion) 
Dissociation of gases 
dipoles; theory using Hertzian vectors—23, 
782(A73) 
hydrogen and N: by excited Hg atoms—23, 
109(A17), 583 
Earth( see Atmosphere, Terrestrial) 
currents; due to solar heating—23,303(A54) 
measurements at Watheroo—23,779(A63) 
elastic waves (see) 
electric potential, diurnal variations—23,665(A11) 
Elastic waves, transverse 
dispersion and energy distribution (earthquakes) 
—23,666(A16) 
Electrical conductivity and resistance 
alkali metals, five,—183° to 250°C—23,357, 
555(A17) 
alloys, binary, 18 series—23,307(A65) 
carbon and graphite to 2000°C—23,780(A67) 
coils, single layer; alternating current—23,752 
copper oxide; effect of illumination—23,337 
effect of electrostatic charge—23,301(A46) 
effect of illumination of CusO and Se—23,337 
effect of magnetic field, transverse; Hg—23, 
302(A49) 


effect of tension and magnetization; permalloy 
—23,114(A37) 

effect of x-rays; films and foils—23,114(A36) 

electrolytic cell; Pt-Rhodamine B-Pt—23,617 


emulsions of 
556(A20) 
filaments, 
23,655 
films, sputtered; Au; Hall effect and resistance— 
23,85 
platinum; effects of gas—23,302(A48) 
flames, salted; high frequencies—23,189, 195 
Hall coefficient; films of Au—23,85 
molten Bi—23,302(A49) . 
measurement of cyclic changes—23,780(A66) 
permalloy; effect of magnetization and tension 
23,114(A37) 


homogeneous _ spheroids—23, 


metallic; temperature  coefficient— 
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selenium; effect of illumination—23,337 
supra-conducting wire; discussion—23,114(A35) 
theory 
variation with frequency—23,301(A47) 
variation with temperature—23, 781(A69) 
Thomson effect for tin—23,245 
Electrolytic cell (see Cell) 
free energy of ions for KCI, NaCl and KOH— 
23,556(A18) 
ions in layers near surfaces—23,556(A19) 
Electromagnetic measurements (see Capacity) 
bridge methods; use of howling telephone—23, 
310(A78) 
phase angle, of high resistance—23,780(A68) 
reactive circuit—23,617 
Electromagnetic theory 
Ampere trough experiment; 
779(A65) 
dissociation of dipoles—23,782(A73) 
equations, complete—23,782(A74) 
inductance of part of a circuit—23,781(A70) 
radiation pressure(see) 
Electrometer 
bifilar, improved—23,302(A50) 
variations due to leakage—23,665(A12) 
Electrons (see Cathode 
Thermionic emission) 
free, in metals; atomic heat—23,357, 555(A17) 
concentration—23,299(A38) 
heat generated in Coolidge tube—23,777(A58) 
helical beam; trace of, on a plane—23,112(A28) 


explanation—23, 


rays, Photo-electrons, 


ionization (see Ionization, potentials) 
in air, He and Hg, to 2500 v.—23,774(A49) 
in A, He, Ne, to 300 v.—23,111(A24, 25), 450, 
734 
in A and Hg—23,775(AS50) 
in CHg, to 300 v.—23,111(A24, 25), 450 
in CO, to 300 v.—23,111(A25), 734 
in He—23,297(A32) 
in Hg and I, slow electrons—23,734 
In N2—23,111(A24), 450, 734 
slow electrons, A, CO, He, Hg, I, Ne, No— 
23,734 
variation with pressure—23,734 
in magnetron; paths—23,112(A27) 
mean free paths, slow rays; in A, He, Na, CH 
—23,664(A10) 
in A, Hg—23,775(AS0) 
mobilities 
in Bunsen flame—23,178, 195 
in helium, H, and N,—23,157 





800 


Electrons—continued 
reflection 
by Ni surface in Cs vapor, activated by light— 
23,112(A29) 
secondary 
from Al, Pb and brass; velocity distribution— 
23,664(A9) 
from Cu—23,113(A32) 
from W; minimum impact energy—23,296(A31) 
Electroscope 
single fiber; theory—23,779(A64) 
Electrostriction 
mechanical strain in dielectric along lines of 
force—23,300(A44) 
Emulsions (see Photography) 
cataphoretic mobility of oil drops in water, etc. 
—23,396 
conductivity and dielectric constant of suspen- 
sions—23,556(A20) 
diameters of oil drops; distribution—23,786(A87) 
variation with emulsion—23,786(A87) 
theory, molecular wedge—23,786(A87) 
Endosmotic flow 
water in closed tube—23,396 
Entropy 
monatomic gases, quantum theory—23,115(A39) 
Expansion (see Thermal) 
Filaments (see Electrical conductivity, Thermionic 
properties) 
metallic; method of drawing; uses—23,655 
Films (see Absorption of light, Electrical conduc- 
tivity, Magnetic) 
Flames (see Electrical conductivity, Luminescence) 
dielectric properties of salted flames for high 
frequencies—23,189 
electrons in; mobility—23,195 
ionization in Cs salted flame—23,178 
positive ions; density—23,195 
temperature measurement—23,178 
Fluids (see Gases, Liquids) 
settling of particles; theory—23,412 
Fluorescence (see Luminescence) 
polarization, effect of magnetic field; Hg or Na; 
explanation—23,772(A42) 
quenching of radiation, in Hg, discussion—23, 
770(A35) 
Friction 
air flow through tubes—23,307 (A66) 
Furnace, electric 
with uniform temperature distribution—23,785 
(A86) 
Galvanometer 
ballistic; varying sensitiveness of —23,557 (A24) ,649 
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ionization current measuring instrument of 
extreme sensitivity—23,762(A5) 
null instrument for alternating currents—23,617 
Gamma rays 
absorption of rays from’ RaB and RaC in various 
metals—23,559 
number emitted from RaB and RaC per atom dis- 
integrating—23,288(A1), 559 
secondary beta rays; absorption in 
23,559 
Gases and vapors (see Dielectric constants, Diffu- 
sion, Discharge, Dissociation, Electrons, Entropy, 
Friction, Ionization, Kinetic theory, Magnetic, 
Opacity, Scattering, Spectra, Vapor pressure, etc.) 
Gauge, pressure 
ionization; calibration in various gases—23,734 
Generator 
direct current, high voltage—23,665(A13) 
Gravitation 
Einstein theory; relative coordinates applied to 
—23,528 
Hall effect (see Electrical conductivity) 
Hardness (see Mechanical properties) 
Heat (see Thermal) 
convection . 
free and forced; gases and liquids; film thick- 
nesses—23,306(A64) 
from wire, in various liquids—23,94 
specific 
hydrogen; quantum theory—23,308(A70) 
Hertzian vectors; applied to theory of breaking up 
of dipoles—23,782(A73) 
Hertzian waves (see Radio waves) 
Hydrography 
position finding by radio-acoustic method—23, 
785(A84) 
Impact 
duration for steel and copper bars—23,756 


metals— 


» Interference of light 


bands produced by mica—23,110(20) 
Interferometer, Michelson 
fringes, white light, with retarding plate—23,69 
Ionization (see Canal rays, Electrons, X-rays) 
in flame with Cs vapor—23,178 
galvanometer of extreme sensitivity—23,762(A5) 
mechanism of, in A and Hg—23,775(A50) 
in mercury vapor, by slow positives—23,111(A23), 
293(A20) 
potentials (see Atomic structure, levels) 
gases; 12 diatomic and CO,, H,O, NH3— 
23,553(A10) 
iron, from x-ray data—23,35 
mercury—23,777(A57) 
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Ionization 
potentials—continued 
metals, methods of measurement—23,113(A32), 
779(A61) 
relation to critical potentials—23,765(A17) 
Saha constant for Cs salted flame—23,178 
in sodium vapor, by slow positives—23,293(A20) 
in spark, explosive, in vacuum—23,1 
theory, Townsend; comparison with neon tube— 
23,776(A55) 
Ions (see Corona, Electrolytic cell, Electrons) 
in air; initial and final positives—23,110(A22) 
in COz; initial and final positives—23,297 (A34) 
in flame, salted; density of positives—23,195 
mobility 
Act B ion in air—23,778(A60) 
COz ions in air—23,297(A34) 
corona discharge; CO, Ne, Os, ions—23, 
112(A26) 
Isotopes 
halides of Cu; evidence in band spectra—23, 
767(A25) 
silicon, nitride; evidence in band spectrum— 
23,554(A14) 
Kinetic theory of gases 
resistance to motion of a sphere in a gas—23,710 
resistance to rotation of a sphere in rarefied gas— 
23,608,710 
Light (see Aberration, Absorption, Diffusion, Inter- 
ference, Optical, Photo-electric, Scattering) 
Light emission (See Fluorescence, Luminescence, 
Radiation, Spectra) 
Light sources (see Arc, Spark) 
Liquids (see Emulsions, Endosmotic flow, Fluids, 
Heat convection, Vapor pressure, etc.) 
Luminescence and phosphorescence 
cathodo-; fluorite—23,296(A28), 555(A15) 
chemi-; efficiency of reactions; oxidation of K, 
and of pyrogallol by HzO.—23,771(A36) 
in neon a.c. glow lamp; hysteresis—23,110(A19) 
photo-; salted flames—23,472 
radium bromide and mixtures with BaBrz; effect 
of temperature—23,478 
thermo-; glass; due to Ra radiations—23,296(A29) 
Magnet, elementary 
nature—23,782(A75) 
Magnetic instruments 
magnetometer; determination of constants—23, 
304(A56) 
magnetron; paths of electrons in—23,112(A27) 
potentiometer for determining magnetization— 
23,377 
Magnetic properties 
films, sputtered Co; rotation—23,115(A38) 
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gases, susceptibility of He, Hz, O.—23,209 
hysteresis; in permalloy—23,305(A58), 783(A76) 
in steel; manifestation—23,665(A14) 
iron, electrolytic, in rotating fileds of high fre- 
quency—23,221 
magnetization by rotation—23,782(A75) 
magnetization curves; potentiometer method— 
23,377 
permalloy (Ni-Fe); hysteresis—23,305(A58) 
control of properties—23,783(A76) 
relation to hardness; Ni and steel—23,304(A57), 
783(A77) 
rotation; sputtered Co films—23,115(A38) 
colloidal iron in alcohol—23,115(A38) 
steel, C and Cr, variation with C—23,377 
susceptibility of He, Hz and O2,—23,209 
theory, ferro-magnetism; atomic magnetostriction 
—23,783(A77) 
Mass-action, constant 
nature of —23,307(A68) 
Mechanical properties (see Compressibility) 
hardness of steel and Ni; relation to magnetic 
properties—23,304(A57), 783(A77) 
quartz; bending tests—23,786(A89) 
tungsten wire; rigidity to 2000°K—23, 255 
Melting points 
salts, eight, for use as standard temperatures, 
400° to 1100°C—23,386 
Metastable elements 
helium; evidence—23,108(A12) 
mercury (active) 
in discharge, striated glow—23,776(A56) 
evidence—23,294(A22), 777(A57) 
life, mean, in mixtures with H, and air—23, 
464, 553(A9) 
radiation by; discussion—23,770(A35) 
reaction with Hz and emission of hydride band 
spectrum—23,768(A27) 
nitrogen (active) 
electrical conductivity—23,297 (A33) 
in mercury arc—23,583 
structure—23,295(A24) 
Molecular constants 
HBr and HCI; electric moments—23,781(A72) 
moments of inertia 
H.—23,308(A70) 
HCN—23,200 
N2—23,295(A24) 
OH—23,768(A26) 
Molecular structure 
hydrogen; elastic gyroscopic model; specific heat; 
quantum theory —23,308(A70) 
OH; two types of structure—23,768(A26) 
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Opacity, gas 
discussion—23,771(A38) 
Optical constants (reflection and refraction) 
cesium—23,305(A61) 
crystals, single, of Se and Te—23,306(A62) 
Optical diffraction 
quantum theory, Duane-Compton; extension— 
23,663(A5) 
Optical instruments (see Interferometer) 
slits, deep; effect of material on light intensity 
transmitted—23,305(A59) 
Optical polarization 
experiment of Wood and Ellett, explanation 
—23,772(A42) 
Optical reflection 
effect of electrostatic charge on phase change for 
speculum metal—23,772(A41) 
Oscillations (see Radio) 
Oscillograoh 
tungsten wire, heavy—23,756 
Periodic relations 
compressibility of alkali halides—23,488 
positions of Mg and Si in table—23,107(A6) 
radii, packing, of elements—23,106(A6), 318 
Phonometer (see Sound sources) 
Phosphorescence (see Luminescence) 
Photo-electric cells 
new dumbell potassium cell—23,298(A37) 
Photo-electric properties (see X-rays) 
alkalies and alkali alloys; normal and selective 
effects—23,773(A44) 
copper oxide; three effects—23,337 
effect of electrostatic charge on phase change for 
speculum metal—23,772(A41) 
platinum; effect of heat treatment—23,298(A36) 
reflection of electrons from illuminated Ni surface 
in Cs vapor—23,112(A29) 
selenium; three effects—23,337 
sodium, pure; variation of current with tempera- 
ture—23,774(A46) 
Photo-electrons (see X-rays) 
velocities of incident and emergent, from Pt 
films—23,144, 298(A35) 
Photography 
speed of emulsions; effects of humidity—23,786 
(A88) 
ultra-violet; 
770(A34) 
Potentials (see Ionization, Radiation) 
critical, for As, Bi, Sb—23,770(A32) 
for iron, 40 to 700 v.—23,35 
for soft x-rays from Ta, W, Os, Ir, Pt, Au— 
23,575 
intrinsic; effect of transition layer—23,205 


characteristics of emulsions—23, 
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Power factor and power loss 
liquid dielectrics, ten, 600 to 10° cycles—23,507 
solid dielectrics; radio frequencies; calorimetric 
method; variation with voltage—23,301(A45) 
Proceedings 
Chicago meeting, Nov. 30-Dec. 1, 1923—23,104 
Cincinnati meeting, Dec. 27-29, 1923—23,287 
New York meeting, Feb. 23, 1924—23,550 
Berkeley meeting, Mar. 1, 1924—23,662 
Washington meeting, Apr. 25-26, 1924—23,760 
Quantum theory (see Atomic structure, Entropy, 
Optical diffraction, Radiation, Spectra, X-rays) 
uniform rectilinear motion—23,118(A48) , 
Radiation 
black body; interaction with free electrons— 
23,772(A40) 
potentials (see Atomic structure, levels) 
for argon, L radiation—23,450 
for carbon, K radiation—23,450 
for metals; method of measurement—23,113 
(A32) 
pressure; modified 
23,772(A39) 
thermal; recorder—23,306(A63) 
theory, 
hydrogen; simultaneous action of crossed 
electric and magnetic field—23,308(A69) 
mass variation of electrons between orbits— 
23,108(A11) 
molecules; duration in upper quantum states— 
23,664(A8), 693 
selection principle, elementary derivation— 
23,107 (A7) 
Radio oscillations 
in electron tube—23,300(A42) 
special circuit, theory—23,300(A43) 
Radio waves 
detection; vacuum tube—23,293(A16) 
production, continuous; circuit—23,631 
square waves—23,784(A79) 
refraction, index of water—23,631 
Radiometer, Nichols 
improved construction—23,305(A60), 641 
Rectifier, contact 
selenium; effect of light—23,555(A16) 
Relativity theory (see Spectra) 
aberration of light; theory and model—23, 
773(A43) 
equations of motion, second order; with relative 
coordinates only; derivation—23,528 
gravitation; application of relative coordinates to 
Einstein theory—23,528 


electromagnetic theory— 
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Relativity—continued 
scattering of atomic rays by nuclei—23,75 
transformation of electric and magnetic forces in a 
plane wave—23,239 
Resonators (see Sound sources) 
Rocket, high altitude 
present status—23,304(A55) 
Scattering of light 
in gases and liquids; oblique; theory—23,63 
CO:z, CSs, benzene, ether, toluene—23,63 
Sound (see Acoustics, Audition) 
amplifiers 
loud speaker, Hewlett, characteristics—23, 
310(A77) 
analysis 
method, photo-mechanical—23,309(A75) 
semi-vowel sounds, /, m, n, ng—23,309(A74) 
spectra of ten musical sounds—23,427 
attenuation along voice tubes—23,784(A82) 
phones, hydro, tunable—23,117(A45) 
receivers (phonometers) 
hot-wire—23,116(A44), 784(A81) 
submarine, tunable—23,117(A45) 
resonators 
excited by Rochelle salt crystals—23,558(A26) 
Hehlmholtz, with hyperboloidal mouth—23, 
558(A25) 
pin-hole—23,116(A43) 
quartz; ternperature coefficient—23,783(A78) 
signals 
used in hydrography—23,785(A84) 
sources 
howling telephone—23,310(A78) 
singing tube, new—23,115(A40) 
voice, relation of breath expulsion to pitch and 
intensity—23,784(A80) 
whistles, locomotive; inefficiency—23,311(A79) 
Spark (see Discharge, Spectra) 
explosive, in vacuum; ionization and spectra— 
23,1 
Spectra 
absorption (see alkali, As, Bi, Sb, spark) 
absorption bands 
due to C-H bond—23,48 
due to calcium hydride, probably—23,768(A28) 
due to HCN, infra-red—23,200 
HCl, new band—23,295(A26) 
limited number of terms—23,768(A28) 
organic liquids, 31; infra-red—23,48 
spark under water between metals, ultra-violet 
—23,108(A15) 
alkali vapors, absorption spectra, series limit— 
23,770(A34) 


aluminum, extreme ultra-violet—23,1 
aluminum chloride bands—23,766(A19) 
antimony; absorption spectrum—23,771(A32) 
argon; intensities for 24 to 140 v. impact—23, 
770(A33) 
arsenic; absorption spectrum—23,770(A32) 
bands (see absorption, aluminum chloride, etc.) 
beryllium; extreme ultra-violet—23,1 
bismuth; absorption spectrum—23,770(A32) 
fine structure—23,770(A32) 
low-voltage spectra, 4 to 60 v.—23,770(A32) 
boron; extreme ultra-violet—23,1 
series spectra—23,664(A7) 
cadmium; infra-red—23,766(A21) 
resonance for illuminated vapor—23,293(A19) 
calcium; extreme ultra-violet—23,1 
calcium hydride; bands—23,768(A28) 
carbon; extreme ultra-violet—23,1 
C-H bond; absorption bands due to—23,48 
chlorine; extreme ultra-violet—23,1, 767(A19) 
chromium; extreme ultra-violet—23,1 
cyanogen (HCN) absorption bands—23,200 
comet’s tail; new ultra-violet bands—23,767(A23) 
continuous; theory of —23,295(A27) 
copper; extreme ultra-violet-—23,1 
copper halide bands; excited by active N.—23, 
767(A25) 
fluorine; extreme ultra-violet—23,1 
fine structure; ultra-violet-—23,663(A6) 
helium 
low-voltage spectra—23,322, 327, 554(A13), 
769(A29) 
series, new combination—23,293(A18) 
Stark effect; comparison with H—23,293(A17) 
fields 1 to 38 kv—23,667 
fine analysis 4686A—23,765(A18) 
hydrogen Balmer lines 
in absorption, to H;y—23,107(A9), 593 
broadening in mixtures—23,107(A8) 
low voltage discharge with Hg vapor—23, 
107(A8) 
Stark effect 
fine analysis H8—23,765(A18) 
fields 1 to 38 kv—23,667 
theory of fine structure—23,107(A11) 
hydrogen secondary spectrum 
low voltage discharge, with and without Hg 
vapor—23,107(A10) 
hydrogen chloride 
new band requiring half quantum numbers— 
23,295(A26) 
iron; extreme ultra-violet, from critical potentials 
—23,35 
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Spectra—continued 
lithium; low-voltage discharge—23,108(A13) 
K series limit—23,108(A13) 
magnesium 
extreme ultra-violet—23,1 
mercury 
band spectrum 
768(A27) 
low-voltage spectrum, 7 to 10.4 v.—23,109 
(A16), 685 
variation with voltage—23,294(A21) 
persistance of lines—23,294(A22, 23) 
nebulium; relations to helium spectrum—23, 
766(A22) 
nickel; lines excited by active Nz—23,767(A24) 
nitrogen 
excitation by electrons—23,295(A25) 
extreme ultra-violet—23,1 
fine structure of lines in extreme ultra-violet-— 
23,663(A6) 
nitrogen bands 
low-voltage spectra—23,295(A25) 
quantum numbers—23,294(A24) 
relationships and interpretation,—23,294(A24) 
organic liquids, absorption spectra of 31—23,48 
oxygen 
extreme ultra-violet—23,1 
fine structure; ultra-violet-—23,663(A6) 
low-voltage arc, 22 v.—23,553(A11) 
phosphorus; extreme ultra-violet—23,1 
potassium; absorption of vapor—23,46, 770(A34) 
extreme ultra-violet—23,1 
series (see alkali vapors, B, H, He, Li, Si) 
lines in extreme ultra-violet, Al, Mg, Si, P— 
23,1 
L-lines of Be to Al in ultra-violet——23,1 
prediction of differences between terms from 
x-ray doublet laws—23,764(A14) 
silicon; extreme ultra-violet-—23,1 
new series lines—23,108(A14) 
silicon nitride bands—23,554(A14) 
sodium; absorption of vapor—23,770(A34) 
extreme ultra-violet—23,1 
spark 
explosive, in vacuum, extreme ultra-violet-— 
23,1 
in water; absorption and emission spectra of 
electrodes—23,108(A15) 
Stark effect (see He, H) 
sulfur, extreme ultra-violet-—23,1 
theory 
continuous spectrum—23,295(A27) 
quantum (see Quantum theory) 


in mixtures 


with H.—23, 


band requiring half quantum numbers—23, 
295(A26) 
lines in extreme ultra-violet, Al, Ca, Mg, Na— 
23,1 
relativity; of regular doublets—23,765(A15) 
thorium; resonance spectrum of vapor—23, 
293(A19) 
tungsten; excitation by active N.—23,767(A24) 
ultra-violet, extreme to 136A, of 22 elements, 
H to Cu—23,1 
fine structures of Fl, N and O lines—23, 
663(A6) 
standard wave-lengths—23,663(A6) 
water; band spectrum; carrier—23,768(A26) 
zinc; infra-red arc—23,766(A21) 
vacuum spark, 2400 to 4000 A—23,766(A20) 
Spectrograph 
self-recording—23,48 
Spectroscopy 
infra-red; effect of mica windows of cells—23, 
110(A20) 
Stark effect (see Spectra) 
Surface tension 
colloidal solutions—23,556(A21) 
Terrestrial magnetism 
earth currents due to solar heating—23,303(A54) 
field work inaccuracies—23,304(A56) 
work at observatories of Carnegie Institution— 
23,303(A53) 
Thermal conductivity 
alloys, binary, 18 series—23,307(A67) 
lead and tin—23,345 
measurement, bar method—23,245 
Thermal convection (see Heat) 
Thermal expansion 
carbon, above 2000°C—23,780(A67) 
Thermionic emission 
constant A—23,156,774(A48) 
from cesium covered filaments—23,112(A30) 
historical note(Richardson)—23,153 
theory; formula—23,299(A38) 
relation to contact potential difference—23, 
299(A39) 
thermodynamics—23,113(A31), 774(A48) 
from thorium covered filaments; effect of Nz and 
O.—23,775 (A47) 
from tungsten filaments 
covered with Cs—23,112(A30) 
covered with Th—23,774(A47) 
Thermo-couples 
calibration; use of metal strips—23,386 
standard temperatures; 400 to 1100°C; salts— 
23,386 
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tmhermodynamics (see Entropy, Thermionic emis- 
sion) 
Thermo-electric properties 
power, Of 5 alkali metals—23,357, 555(A17) 
theoretical expression—23,781(A69) 
homson effect (see Electrical conductivity) 
transformations 
alakli metals, a to 8 form—23,357 
acuum electron tubes 
as detector of radio waves—23,293(A16) 
diode, cylindrical; characteristics—23,557 (A23) 
eflect of illuminating a deposit of K on wall or grid 
—23,501 
effect of magnetic field on emission—23,299(A40) 
oscillations due to space charge—23,300(A42) 
pliotrons with extra screen grids—23,299(A41) 
triode, cylindrical; characteristics—23,557 (A23) 
Vapor pressure 
napthalene,—11° to 18°C—23,734 
silver —23,000(A85) 
vacuum oil, 0 to 25°—23,734 
Vibrations 
building structures—23,784(A83) 
Vision 
sensitiveness of eye to color contrast—23,69 
X-rays 


absorption coefficients, 14 metals—23,291(A11) 
near K limit, 6 metals—23,291(A12) 

characteristic; evidence as to nature—23,763(A11) 

coloration of alkali chlorides—23,771(A37) 

effect on resistance of thin films—23,114(A36) 

electrons ejected (see photo-electric) 


ionization, in small 
761(A4) 
iron; K and L series—23,35 
molybdenum, Ka line; structure—23,550(A1) 
photo-electric effects; electrons ejected 
in Coolidge tube; variation with temperature— 
23,774(A45) 
by polarized rays; asymmetry—23,137, 289 
(A3, 4, 5) 
probability of ejection of K and L electrons, 
relative—23,292(A13) 
recoil electrons; corpuscular theory—23,439, 
580 
tertiary rays; from elements 6 to 17—23, 
551(A3) 
explanation—23,663(A3) 
at various angles—23,551(A5) 


chamber—23,552(A6), 


theory; Compton-23,106(AS5) 
asymmetry—23,289(A4, 5) 
recoil rays—23,439, 580 
potentials, critical (see Potentials) 
recoil electrons(see photo-electric) 
reflection 
by aluminum foil, of 0.71A—23,105(A2) 
by crystals, shift of wave-length—23,290(A7) 
by crystals in vegetable fibers—23,661(A1) 
by fluorite, of Pd rays; various faces of crystal 
—23,290(A8) 
by KBr, of Br rays; intensities and sharpness 
—23,761(A2) 
by KI, of I rays—23,763(A11) 
theory, Debye; comparison—23,105(A2) 
refraction 
by calcite crystal, specially ground—23,290(A9) 
by pyrites crystal, specially ground—23, 
291(A10) 
theories; comparison—23,106(A4) 
scattering 
by aluminum, of Mo rays—23,763(A10) 
by elements 6 to 17; wave-length change—23, 
551(A3),763(A8) 
excess, by rock salt crystal—23,128, 290(A6) 
by hydrogen; comparison with theories—23,119 
by paraffin—23,762(A7) 
by sodium chloride crystals, single—23,128, 
290(A6) . 
theory 
corpuscular 
763(A9) 
Debye; comparison—23,105(A2) 
various; discussion—23,762(A6) 
wave-length change—23,289(A2) 
explanation—23,551(A4) 
silver, K absorption limit, width—23,760(A1) 
soft rays, from Ta, W, Os, Ir, Pt, Au; critical 
voltages—23,575 
tertiary electron rays (see photo-electric) 
theory (see Atomic structure, photo-electric, 
reflection, refraction, scattering) 
tungsten 
K and L spectra—23,105(A1) 
lines not agreeing with Bohr theory—23, 
105(A1) 
X-ray spectrograph and spectrometer 
for analysis of unpolished, unpowdered materials 
—23,292(A14) 
for faint scattered radiation—23,662(A2) 


quantum—23,106(A3), 313, 





